Amygdala kindling increases fear responses and decreases glucocorticoid receptor mRNA expression in hippocampal regions.
Amygdala kindling dramatically increases fearful behavior in rats. Because kindling-induced fear increases in magnitude as rats receive more stimulations, kindling provides an excellent model for studying the nature and neural mechanisms of fear sensitization. In the present experiment, we studied whether the development of kindling-induced fear is related to changes in glucocorticoid receptor (GR) mRNA expression in various brain regions. Rats received 20, 60 or 100 amygdala kindling stimulations or 100 sham stimulations. One day after the final stimulation, their fearful behavior was assessed in an unfamiliar open field. Then, the rats were sacrificed and their brains were processed for in situ hybridization of GR mRNA expression. We found that compared with the sham-stimulated rats, the rats that received 60 or 100 kindling stimulations were significantly more fearful in the open field and also had significantly less GR mRNA expression in the dentate gyrus and CA1 subfield of the hippocampus. Importantly, the changes in fearful behavior were significantly correlated with the changes in GR mRNA expression. These results suggest that alterations in GR mRNA expression in hippocampal regions may play a role in the development of kindling-induced fear.